Protamine after heparin produces hypotension resulting from decreased sympathetic outflow secondary to increased nitric oxide in the central nervous system.
To elucidate whether there are linkages among protamine-induced hypotension, nitric oxide (NO), and sympathetic nerve activity, we administered 3 mg/kg protamine sulfate after 300 U/kg heparin after 20 mg/kg of N(G)-nitro-D-arginine methyl ester (D-NAME) or N(G)-nitro-L-arginine methyl ester (L-NAME) as a pretreatment to baroreceptor-denervated rabbits and compared changes in hemodynamic variables and renal sympathetic nerve activity (RSNA). In the D-NAME group, heart rate (HR), mean arterial blood pressure (MAP), and RSNA significantly decreased to 93.7% +/- 0.7%, 75.0% +/- 5.1% and 65.2% +/- 4.6% (mean +/- SE), respectively. In the L-NAME group, the pretreatment of L-NAME significantly inhibited the depressant effects of protamine on these variables. Because the animals were totally baroreceptor-denervated, decreased RSNA was attributable to the central depressant effect of protamine, and decreased sympathetic outflow could have contributed to the reduction of HR and MAP. The depressant effect of protamine on sympathetic outflow was inhibited by the pretreatment with L-NAME, a NO synthase inhibitor, suggesting that decreased sympathetic outflow secondary to a protamine-induced increase in NO concentration in the central nervous system may contribute to protamine-induced cardiovascular depression.